Differential inhibition by cyclosporin A reveals two pathways for activation of lymphokine synthesis in T cells.
Two pathways for the activation of lymphokine synthesis in murine T cell clones and polyclonal T cell blast populations were identified. One was induced by ligands of the T cell receptor (TCR) and led to high production of GM-CSF, IFN-gamma, and IL-3. The other was induced by IL-2 and led to production of lower levels of GM-CSF and IFN-gamma with relatively little IL-3 synthesis. Cyclosporin A (CsA) markedly inhibited TCR-independent production of lymphokine mRNA and protein at concentrations where IL-2-dependent stimulation of lymphokine production and proliferation was unaffected. Stimulation of lymphokine synthesis by phorbol myristate acetate (PMA) and the Ca2+ ionophore ionomycin, or by ionomycin alone, mimicked the TCR-dependent response. PMA on its own was a preferential stimulus for GM-CSF production, but, whereas CsA did not inhibit PMA stimulation of polyclonal T cell blasts, T cell clones displayed a biphasic response in which CsA only inhibited stimulation by high PMA concentrations. The data suggest that Ca2(+)-independent (CsA-resistant) T cell activation induces synthesis of GM-CSF and IFN-gamma but is a poor stimulus for IL-3 production. On the other hand, when Ca2(+)-dependent (CsA-sensitive) pathways are activated by TCR binding or by a Ca2+ ionophore, production of high levels of all three lymphokines can be induced.